CHAPTER 6 EFFECTS OF TRANSVERSE STATIC ELECTRIC FIELD ON TERAHERTZ RADIATION GENERATION BY BEATING OF TWO TRANSVERSELY MODULATED GAUSSIAN LASER BEAMS IN A

PLASMA
The THz amplitude obtained by the scheme proposed by Bhasin et al. [37] can be improved many times by considering more realistic Gaussian profile of laser filaments. In the present work, we have studied the combined effects of Gaussian profile, static electric field and filamented nature of lasers on THz radiation generation by beating of two copropagating laser beams in a plasma 
Terahertz radiation generation due to laser beating
Consider two transversally modulated Gaussian laser beams copropagating through the pre existing plasma having electron plasma density 0 0
n . The field profile of lasers is given by 
By substituting 2 ) ( cos 
The static ponderomotive force causes ambipolar diffusion of plasma along ŷ . In the present study, time scale of diffusion is ps 12 at eV 5 electron plasma temperature which is much larger than the pulse duration [67] . In the steady state, the static ponderomotive force is balanced by the pressure gradient force giving rise to zero frequency transverse density ripple [37] 
, and it is responsible for terahertz radiation generation. It is clear that; wave number  of electrostatic density ripples is responsible for providing extra momentum to achieve resonance condition. The periodic nature of transverse density ripples is must, otherwise,
will exhibit nonperiodic behavior; resonance condition cannot be achieved and maximum energy transfer will not take place and consequently a weak field THz radiation will be generated. The transverse ycomponent of wave equation governing the propagation of terahertz wave can be written as Thus, use of collisionless plasma dispersion relation is justified. Eq. (6.13) can be solved over the length L of the plasma column and the normalized terahertz amplitude can be written as follows:
where, 
. Eq. (6.14) does not depend on the plasma length because we are concerned only with stationary solutions for THz radiation generation. The THz radiation can 96 easily propagate out of the plasma because damping for THz electromagnetic wave is negligible for the parameters of present scheme and even plasma length can be adjusted in experimental setups according to the skin depth of plasma. One can notice that normalized THz amplitude is directly proportional to laser power, but dc electric field term (second term) is very small as compared to beat wave ponderomotive force term (first term) at high filament intensities in Eq.
(6.14). To check the contribution of two terms on the RHS of Eq. (6.14), we plot the variation of Higher number of charge carriers result into higher nonlinear current which leads to more efficient THz radiation. 
